The aim of the present study was to determine the effects of formulations composed of Mondia whitei, Ekebergia capansis, aloe tincture (Aloe exelsa) and pumpkin seed (Cucurbita pepo) on sexual behaviour of inexperienced male rats. Male rats were treated orally with ethanol extracts of M. whitei and E. capensis, aloe tincture (from aloe juice) and pumpkin seed powder. The sexual behaviour of the rats treated with extracts was compared with those treated with 100 µg of testosterone as the positive control and those receiving normal rat feed as negative control. The receptivity of the females was rendered homogeneous with daily dose of estadiol benzoate. The sexual behaviour of the rats were observed over one ejaculatory phase for five consecutive days. The results showed a dose dependent increase in sexual arousability (decreased mounting latency), copulatory efficiency (decreased intercoupulatory interval) and improved sexual sensation (increased in neuromotor activity) for the rats treated with M. whitei and E. capensis, aloe and pumpkin seeds showing an increase in sexual performance in terms of intromissions and ejaculatory latency which also improved sexual sensation and coupulatory efficiency. The formulations of plants under investigation showed significant aphrodisiac properties.
INTRODUCTION
For many years people have searched for ways to achieve sexual desire, sexual health and sexual techniques. This has led to the development and use of different substances known as aphrodisiacs to attain the desired excitement. An aphrodisiac can therefore be described as any substance that enhances sex drive and/or sexual pleasure. Aphrodisiac can also be viewed as any food, drug, scent or device that can arouse or increase sexual *Corresponding author. E-mail: samieamidou@yahoo.com, samie.amidou@univen.ac.za.
Tel: +27159628186; Cell: +27760952916 Fax: 27 15 962 8648. drive or libido (Rosen and Ashton, 1993) . Substances often used as aphrodisiac cross the blood brain barrier and mimic or stimulate some area of sexual arousal in the central nervous system. Some nutritional foods improve the well being of the individual and consequently improving sexual performance and libido. These substances also act physiologically to increase blood flow to the penile area, or increase the duration of sexual activity by numbing the genital area or even mimic the burning sensation of sexual inter course (Salmon, 1983 ). These substances may also limit the influence of sympathetic nervous system in order to correct erectile dysfunction.
Management of erectile dysfunction includes counseling of patient by an experienced psychiatrist or psycholo- gist to restore confidence and improve patient's ability to obtain adequate erection, the use of Vacuum Erection Devices, the use of surgical penile implants, hormonal treatments mainly with testosterone, or the use of specific drugs such as Sildenafil (Viagra) which increases firmness, maintenance of erection, frequency of orgasm and level of desire (Joe, 1990; El Taher et al., 2001) . Side effects of these treatments include high cost, complications such as infections in surgical procedures, mechanical failure of devices, acceptability, side effects of drugs such as headache, flushing, dizziness, visual disturbances, nasal congestions and priapism. Several drugs have been isolated from plants including yohimbine (an alkaloid derived from the bark of yohimbe tree from West Africa).
Other natural products commonly with proven potency include gingsen, ginger (soothes circulation), Ginkgo (Gin biloba) and Eurycoma longifolia Jack. In Africa, several plants such as M. whitei, E. capensis, aloe and pumpkin seed have been used for many years to improve sexual stimulation and improvement of sexual performance (Kamtchouing et al., 2002; Orisakwe et al., 2004) . However, few experimental studies have been performed in order to define these claims of efficacy (Lampiao et al., 2008) . Most studies published on this regard have generally targeted one plant at a time (Ratnasooriya and Dharmasiri, 2000) even though in the traditional medicine, most of the plants are used in formulations of groups of two or four plants or even more. In the present study, formulations made from four different plants were tested for their aphrodisiac activities in male rats. The aims were to add scientific basis on the use of M. whitei, E. capensis, aloe tincture and pumpkin seed as an aphrodisiac combination and to determine the effects of the plant extracts on sexual behaviour of inexperienced male rat.
MATERIALS AND METHODS

Plant collection and preparation
Roots and plant sample of M. whitei were collected from Domboshava. The stem bark of E. capensis were collected from Goromonzi district. Aloe excelsa stem and leaves were collected from Guruve district while pumpkin seeds (Cucurbita pepo L.,) were bought from Mbare market place in Harare. The plant samples were authenticated using specimen vouchers at the National Botanical Gardens.
Roots of M. whitei bark of E. capensis and pumpkin seeds were shade dried and then ground into a fine powder. The plants used in the study are represented in table 1.
Extraction and preparation of plant material
The outer core of the pumpkin seed was removed by hand milling and sieving. The powder of the inner seed was used raw during the experimentations. 100 g of M. whitei and E. capensis powder was soaked in 500 ml of 80% ethanol with frequent agitation. Clarification was then carried out using vacuum filtration through filter paper watman number 2. The resultant extract was concentrated to dryness in a rotary evaporator under reduced pressure at a temperature of 40°C. The stock solutions were then diluted with distilled water to the required concentrations.
The fresh leaves of A. excelsa were cut transversally and the orange sap was let to drip into a bucket. The juice was placed into plastic beaker and freeze dried over night at a high pressure and low temperature (-180° using liquid nitrogen).
The freeze-dried aloe which was bright orange in color was ground into fine powder. It has a bitter taste and characteristic smell.
Animals
Ten weeks old male and female Wistar strain albino rats weighing between 170 g and 250 g were selected for the study. The rats were housed in separate cages (males and females) and maintained under conditions of natural temperature and light. The animals were allowed free access to food and fresh tap water everyday.
Experimental set up for the study of sexual behaviour
Male rats were randomly allocated into 5 groups of 5 rats each. The rats were dosed in their respective groups as illustrated below:
Group 1 (positive control: C1): The 5 rats were each given a subcutaneous dose of 100 µg testosterone for 5 consecutive days. The dosage of testosterone used as positive control and estradiol benzoate used for the homogenization of the female rats were selected based on preliminary experiments in which this concentration gave optimum results (results not shown).
Group 2 (negative control: C2):
The 5 rats were each given an oral dose of pallets containing normal rat feed only for 5 consecutive days.
Group 3 (experimental group 1: E1):
The 5 rats were each given an oral dose of 2.5 mg of M. whitei and 2.5 mg of E. capensis compounded into a pellets with normal rat feed.
Group 4 (experimental group 2: E2):
The 5 rats were each given oral dose of 5 mg M. whitei and 5 mg E. capensis compounded into a pellet.
Group 5 (experimental group 3: E3): The 5 rats were given oral dose of 5 mg M. Whitei, 5 mg E. capensis, 2 mg aloe excelsa and 8 mg pumpkin seeds all compounded into a pallet.
The doses used were extrapolated from the ones used in human beings by traditional healers. During the study male rats dosed as above in the morning, were placed in the presence of receptive female. The receptivity of the female was rendered homogenous by a daily dose of 20 µg estradiol benzoate 12 h before introducing the males.
The manifestation of male sexual behaviour was recorded over a period of 12 hours and expressed as: Mount latency (ML) which is the time from introduction of the pair until the first mount with or without an intromission. The number of intermissions (NI) is a count of number of intromissions preceding ejaculation. ejaculation latency (EL) was defined as the duration between first intromission and ejaculation. The neuromotor activity (NMA) is the ratio NI /EL and the intercoupulatory interval (ICI) were defined as the ratio EL / NI.
Statistical analysis
Data were expressed as mean of 3 experiments and analyzed by a two-way ANOVA for repeated measurements for the main effects of the formulations and test day and their interaction, followed by posthoc one-way ANOVAs on each test day if necessary. Differences in the percent of animals showing certain behavior were tested with Fisher's exact probability or x2 test. GraphPad Prism version 3.00 for Windows (GraphPad Software, San Diego California USA, www. graphpad.com) was used. The value of p < 0.05 was considered to be statistically significant.
RESULTS AND DISCUSSION
The present study was carried out to determine the effect of three formulations used traditionally to improve male sexual performance by traditional healers in Zimbabwe. Rats have been commonly used as models to test for such activity (Miegueu et al., 2007) . Sexual behaviour in male rats consists of three distinct phases: mount during which the animal assumes the copulatory position, but does not insert its copulatory organ (the penis) into the vagina followed by intromission during which the copulatory organ enters the vagina during a mount and ends with the ejaculation which is the forceful expulsion of semen (Yakubu et al., 2005) . In the present study, mount latency (ML), Number of intermissions (NI), ejaculation latency (EL), neuromotor activity (NMA) and the intercoupulatory interval (ICI) were used for the assessment of the sexual functions in the animal used after treatment with the formulations in comparison to the positive control Effect of different treatments on mount latency among male rats. C1 (positive control) were each rats given a subcutaneous dose of 100 µg testosterone for 5 consecutive days. C2 (negative control) rats given an oral dose of pallets containing normal rat feed only for 5 consecutive days. E1 (experimental group 1) were each given an oral dose of 2.5 mg of M. whitei and 2.5 mg of E. capensis compounded into a pellets with normal rat feed. E2 (experimental group 2) rats were each given oral dose of 5 mg M. whitei and 5 mg E. capensis compounded into a pellet. E3 (experimental group 3) rats were given oral dose of 5 mg M. Whitei, 5 mg E. capensis, 2 mg aloe excelsa and 8 mg pumpkin seeds all compounded into a pallet.
(testosterone) and negative control (normal feed) (Yakubu et al., 2008) . The change in mount latency during five-day period showed a similar trend for all the test groups. This progressive decrease in mount latency as days progressed may be due to males improved ability to realize the female and partners getting used to each other. However, there was a significant difference in the mount latency of the treated rats compared to the negative control ( Figure  1 ). Treatment with E1 and E2 showed a dose dependant decrease in mount latency approaching that of the positive control. The addition of aloe tincture and pumpkin seeds to E2 (that is, E3) did not show significant decrease in mount latency within the five day period thus there is no significant difference in ML between E2 and E3 (Figure 2 ). There was a clear difference between the two controls with testosterone inducing shorter mount latency while the negative control induced higher mount latency (p = 0.063). Treatment with E1 did not decrease the mount latency. There was no difference between treatment with E1 and E2 from the 2 nd day of the experiment. This further indicates that the addition of pumpkin seed and A. excelsa did not have a major impact on the mount latency of these rats. Previous studies have shown the antidiabetic activity of A. excelsa however, the androgenic activity of this plant has not been demonstrated elsewhere (Gundidza et al., 2005) . The decrease in Effect of different treatments on number of intromission. C1 (positive control) were each rats given a subcutaneous dose of 100 µg testosterone for 5 consecutive days. C2 (negative control) rats given an oral dose of pallets containing normal rat feed only for 5 consecutive days. E1 (experimental group 1) were each given an oral dose of 2.5 mg of M. whitei and 2.5 mg of E. capensis compounded into a pellets with normal rat feed. E2 (experimental group 2) rats were each given oral dose of 5 mg M. whitei and 5 mg E. capensis compounded into a pellet. E3 (experimental group 3) rats were given oral dose of 5 mg M. Whitei, 5 mg E. capensis, 2 mg aloe excelsa and 8 mg pumpkin seeds all compounded into a pallet.
mount latency following the treatment of the animals with M. whitei and E. capensis indicates an increase in sexual arousability of the male rats by the extracts. Studies by Watcho et al. (2004) indicated that the chronic treatment of male rats with aqueous extract of M. whitei induced a significant increase in the testicular weight, the serum and testicular testosterone, the testicular protein content and the sperm density (P < 0.05-0.01), but did not affect the accessory gland weights, the serum protein contents, the testicular concentration of 17 -estradiol and the fertility compared to the controls. The number of intromissions and the ejaculation latency of the negative control group showed a random variation during the five-day period. For the treated animals the numbers of intromissions decreased progressively and more uniformly during the five day period approaching that of testosterone but did not have the same values. In this case, treatment with E2 was closer to the positive control than that of E3 which contained the aloe and the pumpkin seed indicating that there is a possibility of a negative action of one or both of these two plants on this parameter. However, the decrease within each group was very significant on the second and third day of treatment with a gradual steadiness towards the fifth day. The rats treated with aloe tincture and pumpkin seeds in addition to M. whitei and E. capensis appeared to show similar results with E2 during the first and second days. However, from the third day the decrease in ejaculation latency and number of intromissions continued to be ) were each rats given a subcutaneous dose of 100 µg testosterone for 5 consecutive days. C2 (negative control) rats given an oral dose of pallets containing normal rat feed only for 5 consecutive days.
E1 (experimental group 1) were each given an oral dose of 2.5 mg of M. whitei and 2.5 mg of E. capensis compounded into a pellets with normal rat feed. E2 (experimental group 2) rats were each given oral dose of 5 mg M. whitei and 5 mg E. capensis compounded into a pellet. E3 (experimental group 3) rats were given oral dose of 5 mg M. Whitei, 5 mg E. capensis, 2 mg aloe excelsa and 8 mg pumpkin seeds all compounded into a pallet.
quite significant compared to E2 (Figure 3 ). This resulted in smaller average in number of intermissions and ejaculation latency of E3 compared to E2. Similar results have been described with Tribulus terrestris which showed increase in mounting frequency (MF), intromission frequency (IF), and ejaculation latency (EL) and decrease in mounting latency (ML), intromission latency (IL), and postejaculation interval (PEI) after TT-FG treatment in castrated rats (Tyagi et al., 2008) . The results of the present study showed that aloe tincture and pumpkin seeds need accumulative doses to show effect. Previous studies have indicated that products with such a trend in response are normally due to improved dietary supplements and the general state of the subject (Sandroni, 2001) . Other studies showed that the number of intromission and ejaculation latency, depend more directly on the good activation phenomena in the central nervous system and ejaculatory activities on the endocrine balance within the subject (Ang et al., 1997; Arletti et al., 1999) .
To provide an overall appreciation of the nervous functioning and sensitization we evaluated indices such as neuromotor activity (NMA) and intercoupulatory interval. There was a noticeable increase in NMA for the treated rats compared to the normal (negative control) ( Figure  4) . A dose dependent increase in NMA from E1 and E2 and the pattern of increase during the five-day period was also observed. This could be attributed to the fact that EL decreases faster than number of intermissions (NI) fo . Effect of different treatment on neuro-motor activity among young male rats. C1 (positive control) were each rats given a subcutaneous dose of 100 µg testosterone for 5 consecutive days. C2 (negative control) rats given an oral dose of pallets containing normal rat feed only for 5 consecutive days. E1 (experimental group 1) were each given an oral dose of 2.5 mg of M. whitei and 2.5 mg of E. capensis compounded into a pellets with normal rat feed. E2 (experimental group 2) rats were each given oral dose of 5 mg M. whitei and 5 mg E. capensis compounded into a pellet.
E3 (experimental group 3) rats were given oral dose of 5 mg M. Whitei, 5 mg E. capensis, 2 mg aloe excelsa and 8 mg pumpkin seeds all compounded into a pallet.
the first day and slows down towards the end. For E3 the decrease in EL continued to be faster than that of NI for the complete five-day period. This then explains the differences in NMA for E2 and E3 since addition of pumpkin seeds and aloe tincture improved the number of intromissions per given ejaculatory latency of the rats hence better sexual performance. The improved NMA of EI and E2 show that M. whitei and E. capensis improved neurosensory activity of the treated rats (EL and NI) with cumulative doses, which have a bearing on the sexual sensitization of the treated rats. Similarly, previous studies have observed increase in testicular protein content and weight which may be the result of testosterone action due to the action of M. whitei (Watcho et al., 2004; Olagbende-Dada et al., 2007 ). An androgenic effect of the extract is also suggested by the increased sperm density in cauda epididymis of treated rats (Moundipa et al 1999) . An increase in the testicular weight without accompanying changes in the weights of the secondary sex organs may signify a selective effect of M. whitei (Gonzalez et al., 2001) . One of the main findings of this study suggests that the aqueous extract of the dried roots of M. whitei possesses sex-stimulant property. Treating the rats with extracts caused a dose dependent decrease in intercoupulatory interval ( Figure 5 ). This implies that there is an increase in coupulatory efficiency of the rats after treatment with extracts. During the five-day period ) were each rats given a subcutaneous dose of 100 µg testosterone for 5 consecutive days. C2 (negative control) rats given an oral dose of pallets containing normal rat feed only for 5 consecutive days. E1 (experimental group 1) were each given an oral dose of 2.5 mg of M. whitei and 2.5 mg of E. capensis compounded into a pellets with normal rat feed. E2 (experimental group 2) rats were each given oral dose of 5 mg M. whitei and 5 mg E. capensis compounded into a pellet. E3 (experimental group 3) rats were given oral dose of 5 mg M. Whitei, 5 mg E. capensis, 2 mg aloe excelsa and 8 mg pumpkin seeds all compounded into a pallet.
E3 showed a continual significant decrease in intercoupulatory interval compared to the other two groups, which could be due to better sexual performance explained by increase in NI per given EL and better muscular co-ordination. From the present study, it can be observed that the study of sexual performance is a complex phenomena, which requires integration of several data to come up with a good interpretation. By integrating the values obtained from ML, NI, IL, NMA and ICI, we can evaluate sexual performance, copulatory efficiency and neuromotor sensitization of given subject. The present study further add to the scientific bases concerning the use of M. whitei, E. capensis, aloe and pumpkin seeds as aphrodisiacs. Ethanol extracts of M. whitei and E. capensis showed very direct affect in increasing sexual arousability (decreased ML), better sexual stimulation (increased NMA) and increase in copulatory efficiency (decreased ICI). Pumpkin seeds and aloe tincture did not show significant effects on sexual arousability; however, cumulative doses showed increase sexual performance (EL and NI) and improved copulatory efficiency, which hence improve sexual sensitization and stimulation of the subjects. In conclusion, M. whitei, E. capensis, pumpkin seeds and aloe are a good aphrodisiac combination, which can be used to improve the sex life of many troubled men. Further studies are warranted to confirm these physiological activities.
